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Abstract
Subway provides convenient and quick service for passengers, yet it merely provides the accessibility of the direction
instead of the accessibility of the destination. It usually costs some time for passengers to reach their ultimate destination after
the subway. Some owners of private car use their cars as illegal taxi to make money by meeting the demand of passengers
final distance between the subway station and the ultimate destination, which increases the over-speed risk or other
transportation risk. The government made an endeavor by operating more and more shuttle bus service, which still needs to be 
improved because passengers who prefer illegal taxi still occupy a part of total. This paper presents the analysis of 
p choice between shuttle bus and illegal taxi. Through field reconnaissance, field interviews and attitude of the
, obtain the information of understanding of the shuttle bus concept, "the last mile" travel
demands, social economic attributive
travel information, and "illegal taxi" comparing with shuttle bus. Pick ten factors to specify the model of p choice.
Use binary Logistic model to estimate and predict the choice of passengers between shuttle bus and illegal taxi after
comparing efficiency with the multi-logistic model. By building this model we are looking forward to making more accurate
prediction of passenger behavior, leading better condition of shuttle bus and efficient trip.
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1. Introduction 
Public transport s importance has kept increasing during the past decades facing the increasing resource and 
pollution pressure. A shuttle bus service which we study in is a  transport service designed to quickly transport 
people between two sites with mini buses. Such a bus will 'shuttle' backwards and forwards between the two 
sites, one of which is usually a subway station. It is reported that Shanghai is gradually introducing shuttle bus to 
form the shuttle bus network with subway station as the hubs, expecting to solve the "the last mile" transport 
problem. However, it has been a long time that passengers choose illegal taxi to save time in walking to or from 
subway station. The analysis of passengers  choice between shuttle bus and illegal taxi in this paper is not only to 
obtain an in-depth and detailed understanding of such a new public transport system, but to study the changes of 
residents living in the service area of the shuttle bus lines before and after the its opening. 
The paragraphs are arranged as following, first, existing literature on urban shuttle bus service is reviewed; 
then in the methodology part, an introduction to logistic regression is included. After that, with data collected in a 
questionnaire based survey, an empirical study is conducted. The main findings are summarized in the final 
conclusion and remarks paragraph. 
 
2. Literature Review 
As shuttle bus service is mainly a practical operation related issues, there are not so much direct literature on 
the topic. YAO Weiqi, LI Bing and HUANG Yun (2011) proposed the ideas and methods of designing 
microcirculation transport service for a large community in the suburbs in Shanghai. It was found that the main 
travel of residents who live in large community in the suburb are the commuter traffic and the daily shopping 
trip. Further, this paper insists that to change the passive situation and meet the traffic demand, as well as to 
reduce unnecessary traffic demand in future, it is very important to plan public service facilities in the region. 
An unknown journalist (2010) analysed the competition relationship between the first two shuttle bus in 
Shanghai and illegal taxi, finding some shortcomings of shuttle bus. For example, the route and schedule cannot 
crowded to take shuttle bus while rush hour, etc. Moreover, it is concluded that according to the good 
consequences of improving routes, making the route match better with subway as well as more convenience for 
 
Chen Fei (2012) did systematically analysis on the operating condition and the service characteristics of the 
shuttle bus in Shanghai, and proposed optimized countermeasures on shuttle bus planning operations based on 
the planning progress and the actual survey results. The survey found that the shuttle bus had some problems, 
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such as small range of services passenger scale, flexible operating organizations, high passenger traffic intensity, 
lower fares, and imbalanced payments. It is obvious that shuttle bus is used on travel services to improve 
residential area lightering line. Besides, the traffic demand characteristics diversified, and the average trip 
distance is short, often as part of the trip chain. Moreover, the average travel time-consuming for 46min, serving 
for the people who are mainly lived in the walking space about 300m around the bus stop ,and without 
preferential policies under travel fares which usually costs more than a conventional bus line. 
Ceder and Yim (2003) presented a study on  how a shuttle service should be designed. The paper describes 
how a demand responsive service is to be designed to feed a train station. In this study, an innovative 
feeder/shuttle system will 1) meet the needs and desires of end users, 2) utilize intelligent transportation 
technologies, and 3) increase the operational efficiency, simulation is used to compare the effects of ten different 
routing strategies. The paper provides a detailed flowchart of the whole planning process for planning of fixed 
route services, including input and output to and from the different steps. 
From the limited literature, it could be found that the existing study mainly discussed on the conceptual level 
in a quite qualitative way. While they do provide some instruction for improve the service, the authors believe 
some more quantitative study with empirical data would be more beneficial. 
 
3. Modeling Methodology 
We employed a logistic regression technique in the following data analysis. Logistic regression is used to 
predict a categorical (usually dichotomous) variable from a set of predictor variables. With a categorical 
dependent variable, discriminant function analysis is usually employed if all of the predictors are continuous and 
nicely distributed; logit analysis is usually employed if all of the predictors are categorical; and logistic 
regression is often chosen if the predictor variables are a mix of continuous and categorical variables and/or if 
they are not nicely distributed (logistic regression makes no assumptions about the distributions of the predictor 
variables).  
For a logistic regression, the predicted dependent variable is a function of the probability that a particular 
subject will be in one of the categories. The most important concepts for logistic regression is logit p and odds 
ratio. 
                   (1) 
                     (2) 
,where p is the predicted probability of the event which is coded with 1 rather than with 0, while (1-p) is the 
predicted probability of the other decision.  is the predictor variables, and  is the corresponding coefficients. 
After  has been estimated, the estimated p could be calculated by 
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                        (3) 
The model would be estimated by an iterative maximum likelihood procedure. The program will start with 
arbitrary values of the regression coefficients and will construct an initial model for predicting the observed data. 
It will then evaluate errors in such prediction and change the regression coefficients so as to make the likelihood 
of the observed data greater under the new model. This procedure is repeated until the model converges, i.e., until 
the differences between the newest model and the previous model are trivial. 
The regression results of logistic regression analysis should include 
1) An overall evaluation of the model 
The overall evaluation demonstrates if the logistic model fits the data closer than the intercept-only model. 
In other words, does knowledge of the independent variables improve our ability to predict outcome, compared to 
merely guessing that all cases fall into the most common outcome category. This can be examined by likelihood 
ratio tests. A p-value smaller than 0.05 indicates that the independent variables most likely influence the 
dependent variables. 
                       (4) 
where  is the likelihood of the model without  ; L is the likelihood of the estimated model.  
2) Statistical tests of individual predictors (independent variables). Statistical significance of individual 
predictors is tested using the Wald chi-square statistic. Those predictors whose p-values are smaller than 0.05 are 
significant. 
                               (5) 
where  is the estimated coefficients of  , and  is the standard error of the coefficients.  
3) Goodness-of-fit test statistics. The goodness-of-fit tests indicate the appropriateness of the model, how 
well it fits with the actual outcomes. This can be estimated with the Hoesmer-Lemeshow test. 
The Hosmer-Lemeshow tests the null hypothesis that there is a linear relationship between the predictor 
variables and the log odds of the criterion variable. 
Cases are arranged in order by their predicted probability on the criterion variable.   
These ordered cases are then divided into ten groups (lowest decile [prob <0.1] to highest decile 
[prob >0.9]). Each of these groups is then divided into two groups on the basis of actual score on the criterion 
variable. This results in a 2 x 10 contingency table. 
Expected frequencies are computed based on the assumption that there is a linear relationship between the 
weighted combination of the predictor variables and the log odds of the criterion variable. For the outcome = no 
(decision = illegal taxi for our data) column, the expected frequencies will run from high (for the lowest decile) to 
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low (for the highest decile). For the outcome = yes (decision = shuttle bus) column the frequencies will run from 
low to high. 
A chi-square statistic is computed comparing the observed frequencies with those expected under the linear 
model. A non-significant chi-square indicates that the data fit the model well. 
Another statistics is the Nagelkerke . 
                          (6) 
 is the likelihood of the model with only the intercept; L is the likelihood of the estimated model and n is 
the sample size. Nagelkerke  ranges between 0 and 1, and a larger Nagelkerke  indicates a better fitted 
model. 
4) An assessment of the predicted probabilities. The predictive accuracy of the model can be presented in a 
classification table, where the predicted outcome (1/0) is compared to the actual outcome (1/0). The classification 
table is especially recommended in a report with sensitivity (i.e., correct|event did occur ), specificity (i.e., 
correct|event did not occur ), and overall success rate (see below)included. 
                           (7) 
Where  (i, j {0,1}) is the frequency that the predicted outcome is i and the corresponding observed 
outcome is j . 
 
4. Empirical Analysis 
4.1  Brief Introduction to Shanghai Shuttle Bus 
First 11 lines of Shanghai shuttle bus service started operation on July 9th, 2011.Their lengths vary from 2 to 
5 kilometres.As of the end of 2012, there are 74 shuttle bus lines (excluding the lines in financial town). 
      
Fig. 1. (a) vehicle type of shuttle bus; (b) relative location of shuttle bus terminal and subway station 
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4.2  Data Collected  
To collect data for analysis, we conducted a filed survey among 7 lines of Shanghai shuttle service system. 
The questionnaire consisted of five parts: residents  understanding of the shuttle bus, their the last mile  travel 
demand, surrounding traffic facilities, comparison between shuttle bus and illegal taxi, and individual social 
economic characteristics. 
To exclude the interference of other transportation modes and obtain pedestrian traffic flow parameters in a 
range as wide as possible, seven shuttle bus lines (i.e., 1011, 1015, 1201, 1203, 1206, 1208, and 1211) with large 
amounts of travel demand were selected as the observation lines. The uncompleted questionnaires are considered 
invalid. 
After a few times of field survey, we completed the 324 valid questionnaires, and used data-processing 
software, Microsoft Excel and SPSS 19.0 to analyze the cognitive degree of these shuttle bus lines. At the same 
time, we made contrast analysis between the "illegal taxi" and shuttle bus. 
 
4.4  Model Specification 
4.4.1 The pre-treatment of data 
Since not all the questions in questionnaire would be variables in the model, we pick up the first and the 
third question in part one, the first question in part three as well as the whole questions in part four as the base of 
data and model foundation. Among them, the third question in part two is a multi-choice question. To make it 
easier to form the model under the premise of the utility of the model, we transfer the combination of 
multi-choices with the choice A (i.e. Shuttle bus) into single choice other than Shuttle Bus. After eliminating the 
incomplete items in the data, we pick 261 items to build the model. The 261 items are divided into 2 groups: one 
group is used to form the model while another one serves as the test of it. 
 
4.4.2 Descriptive statistics 
According the data collected from former surveys, we formulated logistic model, where the dependent 
variable is the choice of passengers when they choose to take bus (choice=1) or illegal taxi (choice=0). 
The independent variables contain both the personal characteristics(gender/ vocation/ income/ age/ 
education/ the ownership of private car/the ownership of driver license) and the preference of the illegal taxi.  
To obtain a general idea of the relationship between the dependent variables and the independent variables, a 
correlation analysis ( ) is carried out for the whole data set, see the Table below.  
TABLE 2. Variables and Descriptive Statistics 
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Variable Meaning Category Frequency 
Minimu
m 
Maximu
m 
Mean Std.dev 
distance 
distance from 
where resident 
live to bus stop 
0=less than 
10 minutes 
80 
0 3 1.07 0.79 
1=between 
10 and 20 
minutes 
150 
2=between 
20 and 40 
minutes 
84 
3=more 
than 40 
minutes 
10 
choice 
which method 
passenger 
prefers 
0=shuttle 
bus 
244 
0 5 1.27 1.41 
1=illegal 
car 
55 
2=walk 148 
3=taxi 41 
4=private 
car 
30 
5=else 17 
illegal taxi 
whether exists 
illegal taxi or not 
0=exist 243 
0 1 0.25 0.43 
1=not exist 81 
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gender 
gender of 
interviewees 
0=male 143 
0 1 0.56 0.50 
1=female 181 
age 
age range of 
interviewees 
0=less than 
20 
28 
0 4 1.88 1.23 
1=between 
20 and 30 
130 
2=between 
31 and 40 
72 
3=between 
41 and 50 
41 
4=more 
than 50 
53 
vocation 
vocation of 
interviewees 
0=student 26 
0 12 4.14 3.61 
1=office-b
earer 
71 
2=engineer 57 
3=teacher 45 
4=doctor 
or nurse 
4 
5=judge or 
lawyer 
12 
6=business
man 
1 
7=guide 41 
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8=journalis
t 
36 
9=the 
emeritus 
and retired 
0 
10=soldier 0 
11=worker 0 
12=else 30 
income 
the level of 
income of the 
observed objects 
0=less than 
2000 
63 
0 3 1.29 0.91 
1=between 
2000 
and 
4000 
142 
2=between 
4000 
and 
6000 
81 
3=more 
than 
6000 
38 
education 
background 
the level of 
interviewees' 
education 
0=primary 
school 
7 
0 5 2.94 1.12 
1=junior 
high school 
28 
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2=senior 
high school 
78 
3=junior 
college 
83 
4=regular 
college 
course 
119 
5=postgrad
uate 
9 
private car 
the ownership of 
private car 
0=yes 62 
0 1 0.81 0.39 
1=no 262 
driving 
license 
the ownership of 
driving license 
0=yes 80 
0 1 0.75 0.43 
1=no 244 
 
 Gender Age Vocation Income Education Private car 
Driving 
license 
Choice 
2.880 
*(3.841) 
4.958 
(9.488) 
12.695 
(16.919) 
1.531 
(7.815) 
3.061 
(11.071) 
0.004 
(3.841) 
2.163 
(3.814) 
*correlation is significant at the 0.05 level(2-tailed) 
 
4.4.3 Estimation Results and Interpretation 
Comparing to the multi-logistic model, the binary-logistic model is better since the related coefficient  is 
closer to one, which means a better estimation. Hence, the model is estimated with the Binary Logistic 
Regression module in statistical software SPSS 19.0, and the coefficients as well as the statistical indicators are 
listed in the Table 4. 
TABLE 4. Estimation Results(SPSS Output) 
1958   Boyu Wang et al. /  Procedia - Social and Behavioral Sciences  96 ( 2013 )  1948 – 1960 
 
 
The general test of coefficient 
  Df Sig. 
step 1 
Step 13.909 8 .084 
Part 13.909 8 .084 
model 13.909 8 .084 
Model Summary 
Step -2 likelihood 
Cox & Snell R 
square 
Nagelkerke R square 
1 160.038a .099 .136 
a. iteration is terminated at step 4 
Classfication Tablea 
 
Researched 
Estimated 
 Choice Percentage 
revise  0 1 
Step 
1 
Choice 
0 55 30 64.7 
1 18 30 62.5 
Total Percentage   63.9 
a. cutting value is 0.360 
Variables in the Formula 
 B S.E, Wals Df Sig. Exp (B) 
Step 1a Gender -.484 .440 1.207 1 .272 .616 
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4.4.4 Validation of the Model 
As mentioned in the former paragraph, the second part of the data set is used to test whether the model is 
suitable. By comparing the estimated results and the real ones, we can calculate the percentage of correct 
estimation, thus justifying the model.  
Among the 128 items for the examination, our model correctly estimates 84 of them, which means 66% of 
the survey results could be accurately estimated. 
Besides the model itself, the coefficients indicate information as well. For instance, the coefficient of the 
variable gender is -0.484, which indicates that female is more likely to choose shuttle bus than female.  
 
4.4.5 Potential Improvement of the Model 
Since binary logistic model is more efficient to estimate, we choose it as the foundation. Cutting value is 
essential to binary logistic model and needed to be tried for many times for the best estimation. After many times 
of trial, we find that 0.36 is almost the best cutting value, thus taking it as the final one.  
Further promotion of the model lies in the different combination among variables. However, noting that 
variables are statistically significant to some extent, we hold the view that the promotion may be limited. 
 
5. Conclusion and Remarks 
Based on the data collected from questionnaire survey, we use binary Logistic model to estimate and predict 
the choice of passengers between shuttle bus and illegal taxi.  Behavior of passenger is crucial in researching 
age -.326 .402 .658 1 .417 .722 
vocation -.074 .194 .144 1 .705 .929 
incoming .055 .073 .575 1 .448 1.057 
education -.302 .275 1.200 1 .273 .740 
car -.167 .206 .657 1 .418 .846 
DL -1.184 .553 4.582 1 .032 .306 
Distance .388 .252 2.380 1 .123 1.474 
Constant 3.181 2.247 2.003 1 .157 24.060 
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public transportation, thus by building this model we are looking forward to making more accurate prediction of 
passenger behavior, leading better condition of shuttle bus and efficient trip.  
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